
Lesson Plan  
 

Activity Title Soda Bottle Lava Lamp 

Learning Goals 

By the end of this lesson, you should be able to: 

- Name and give examples of the 3 phases of matter 

- Define density 

- Understand that liquids have different densities 

- Define hypothesis 

- Form your own hypothesis 

- Record the results of an experiment 

- Verify your hypothesis based on the results of the experiment 

- Define molecule 

Materials 

A clean 1 liter clear soda bottle 

3/4 cup of water 

Vegetable Oil 

Fizzing tablets (such as Alka Seltzer) 

Food coloring 

 

Optional: Print out this worksheet or use a notebook or lined paper for 

the science lesson and experiment  

Safety 

Considerations 
 

Procedure 

1) Pour the water into the bottle. 

 

2) Use a measuring cup or funnel to slowly pour the vegetable oil into 

the bottle until it’s almost full. You may have to wait a few minutes for 

the oil and water to separate. 

 

3) Add 10 drops of food coloring to the bottle. The drops will pass 

through the oil and then mix with the water below. 

 

4) Break a seltzer tablet in half and drop the half tablet into the 

bottle. 

 

5) Watch it sink to the bottom and form blobs like a lava lamp. 

 

6) To keep the effect going, just add another tablet piece. For a true 

lava lamp effect, shine a flashlight through the bottom of the bottle. 

https://docs.google.com/document/d/1ZXvCNG2Ti20-1q2vcEcmT5Dj9PKCaFWMtkyQW1BVfRE/edit


Science Lesson 

There are three phases of matter: solid, liquid, and gas. For example, 

H2O (the “scientific” name for water) can exist in three different 

phases. When you freeze it, it becomes ice, a solid. When it melts, it 

becomes water, a liquid. And when you heat it up, it becomes 

vapor, a gas. 

 

What’s another example of a solid? A liquid? A gas? 

 

Water and oil are both liquids, but they have different densities. 

Density describes how much space an object or substance takes up 

(its volume) in relation to the amount of matter in that object or 

substance (its mass). If an object is heavy and compact, it has a high 

density. 

 

When you mix oil and water together, they separate into two 

different layers, with the denser layer on the bottom. Which do you 

think is denser: water or oil? 

 

Form a hypothesis for the above question and use the lesson activity 

to test it out. A hypothesis is a proposed idea to explain a certain 

event or phenomenon. In other words, it is an educated guess as to 

how something works. You can write your hypothesis as an if-then 

statement: 

 

“If I mix water and oil together, then _____ will rise to the top and 

_____ will sink to the bottom.” 

 

Now, perform the first two steps of the activity procedure. 

 

What were the results of the experiment? Write down these results on 

your worksheet or in your notebook. Was your hypothesis supported 

or unsupported by the results? 

 

After mixing water and oil together, we see that the water sinks to 

the bottom, and the oil sits on top. This means that water is denser 

than oil. Are you surprised by this result? We might assume that oil is 

denser than water, because it seems thicker when we touch it or 

move it around. The reason why water is denser than oil is because 

the molecules that make up water are smaller than the molecules 

that make up oil. A molecule is a group of atoms bonded together. 

Water is made of 2 hydrogen (H) atoms bonded to one oxygen (O) 

atom. That’s how we get the scientific name mentioned before, H2O. 

The 2 refers to two hydrogen atoms, not the oxygen atom. 

 



 
 

Because water molecules are smaller than oil molecules, they can 

pack together more tightly or more densely than oil molecules can. 

Imagine a bucket full of marbles versus a bucket full of golf balls. The 

bucket full of marbles will have the marbles more tightly packed 

together, whereas the bucket full of golf balls will have more extra 

space surrounding the golf balls. 

 

Now let’s continue with the activity. Add 10 drops of food coloring to 

the bottle. What happens to the drops off food coloring? Do they 

float? Do they mix into the oil? Do they sink to the water? Based on 

your answers to these questions, which do you think is denser: food 

coloring or oil? 

 

Because the food coloring sinks to the water, we know that it is 

denser than oil. Food coloring is actually water-based, so it mixes just 

fine with water. 

 

Now, take one of the seltzer tablets, break it in half, and drop it into 

the bottle. The seltzer tablet will begin dissolving to create a gas. As 

the gas bubbles rise, they carry some of the colored water with 

them. When the bubbles reach the top, the gas escapes, and the 

water sinks back down through the oil. This is similar to the bubbles 

you see when boiling water. The heat at the bottom of the pot turns 

the liquid water into gas. The gas bubbles travel up the pot of water, 

and carry some liquid water with them. When the bubbles reach the 

top, they burst. The gas is released as steam, and the liquid travels 

back into the pot. 

 

Now you have your soda bottle lava lamp! You can keep it stored 

with the cap on, and whenever you want to reactivate it, just add 

another half tab of seltzer. 

 


